Potential Lead Agency

, Drivers Factors Affecting Potential Projects for
Barrier Consequences (Effect. or Advocate o
a s {Causes) sequ s (Effects) Success in Case Studies Statewide Solutions d .a f
Solution
municipalities groundwater locations for water 3. Common regulatory  to collaborate); SGMA M54 runoff capture

and water
districts) on
opportunities
for stormwater
capture and use
projects

20. Lack of triple
bottom line
analysis for non-
water
infrastructure
that couid

contamination
concerns may
result in
additional
analysis
requirements
for stormwater
infiltration
projects

2. Lack of
understanding
of other agency
regulatory
drivers

3. Lack of
successful
examples for
collaboration
4. Lack of
interest due to
capture
amounts

5. Cost of
potable water
Incorporating
multiple
benefits can be
perceived as
scope creep
and as adding

districts

3. Less resiliency in the
water management
systems to combat the
effects of climate
change

1. Lost opportunities for
cost savings and for
integration of capture
and use and restoration
of natural ecosystem
functions

driver (i.e., TMDL)

4. Political
support/policy (e.g., LA
Mavyor's Executive
Directive to reduce the
City's purchase of
imported water by 50%
by 2024)

1. Coordination among
many different
agencies

2. Address increased
project risk associated

implementation can
foster stormwater
recharge partnerships
with MS4 runoff

A. Concept paper
identifying non-water
infrastructure that has
the highest opportunity
for integration of
stormwater capture

opportunities

APWA, Envision, APA,
Governor’s Office of
Planning and Research
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Potential Lead Agency

, Drivers Factors Affecting Potential Projects for
Barriers Consequences (Effects . . ; . or Advocate o
{Causes) 9 (Effects) Success in Case Studies Statewide Solutions . f
Solution
incorporate risk to the 2. Loss of cost savings as  with adding and use and how it
capture and use | project and stand-alone capture and stormwater could better support

21. Lack of triple
bottom line
analysis of
environmental
benefits of

jeopardizing
the primary
objective

Multiple
environmental
benefits

use projects will need to
be implemented

1. Lack of
implementation of
multiple-benefit
projects

2. Lack of identification
of multiple benefits and

Triple bottom line
analysis for all project
alternatives and/or
project elements

water infrastructure
and vice versa;
Envision and tools from
APWA may provide a
start

B. Perform an in-depth
analysis to evaluate the
urban form when
developing new
communities or
subdivisions or
refurbishing older
communities to better
integrate stormwater
capture and use and
LID principles (e.g.,
permeable surfaces
and bioretention) and
show how triple
bottom line can be
done in the context of
stormwater capture
and use

Triple bottom line
analysis guidance for
stormwater projects
and programs,
including the value to
out-of-basin water

California Natural
Resources Agency,
DWR, etc.
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Potential Lead Agency

, Drivers Factors Affecting Potential Projects for
Barriers Consequences (Effects . . . . or Advocate o
{Causes) 9 (Effects) Success in Case Studies Statewide Solutions . f
Solution
stormwater other funding sources sources that will have

capture and use

specific to the multiple
benefits

3. Lost opportunities to
gain further public
support for projects by
evaluating the social
benefits of projects

4. Lost opportunities to
implement truly

sustainable projects that

are resilient to climate
change

5. Inability to compare
projects with similar

costs that have different

levels of environmental
and social benefits

less demand, reduced
environmental impacts,
and reduced energy
consumption for water
delivery
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Potential Lead Agency

, Drivers Factors Affecting Potential Projects for
B C Effect A t
arrers (Causes) onsequences (Effects) Success in Case Studies Statewide Solutions or dvoc.a e of
Solution
22. Lack of state 1. Lack of 1. Lack of confidence Comprehensive testing = State or federal testing  ITRC, ASCE, WEF,
approval for funding for and high risk limits with 3™ party oversight = program for BMPsand  WERF, NMSA, ASTM,

design and
performance of
treatment,
storage, and
distribution
technologies for
direct use

testing program
2.
Administrative
burden

innovation

2. Use of systems that
do not work

3. Use of systems that
are needlessly expensive

technologies for direct
use (irrigation, indoor,
etc.); expand WEF's
STEPP to address
capture and use; track
ongoing development
around the world
including work in
Australia (Feldman
2017)

AWWA, ARCSA; related
STORMS Project 5a will
develop data standards
for green infrastructure
and LID BMPs to inform
a standard set of
monitoring information
and meta data so that
a more comprehensive
analysis is possible
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Potential Lead Agency

, Drivers Factors Affecting Potential Projects for
Barriers (Causes) Consequences (Effects) Success in Case Studies Statewide Solutions or Advoc.ate of
Solution
23. Lack of 1. Agencies Loss of opportunitiesto 1. Asreementson joint = Promote GSA IPAs that DWR and DWQ with
financial have individual  implement centralized agencies pursuing include MS4s as DEA/SGMA;
mechanisms for  budgets and projects due to costs funding signatories {see DWR related STORMS Phase
agencies to budgetary and program authorities 2. Collaborative fact sheet for GSA Il project: Increase
combine processes planning to integrate formation) Stakeholder
resources 2. Joint power and combine funding Collaboration to
authorities Promote Stormwater
{JPAs) are a as a Resource
solution but are
difficult to
establish
Technology
24. Competing 1. Utilities Integrated water 1. Innovative design for | A. Integration of APWA, EPA, FHWA,
uses for rights- 2. Limited infrastructure rarely new buildings and stormwater capture Envision, etc.

of-way in high
density
development
settings

rights-of-way

materializes in ultra-
urban settings

roadways

2. Upgrade of utilities
and integration of
stormwater
infrastructure
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Enhancing Urban Runoff Capture and Use

Incentives provide motivation. In the near term, the next phase of projects addressing capture
and use are largely addressing barriers, so outside of funding sources or regulatory relief, these
projects may not provide incentives. Current incentives include:

e Total maximum daily load (TMDL) and alternative compliance paths to receiving water
limitations

o Water supply resilience

¢ Sustainable groundwater requirements

e Groundwater salinity intrusion

e Subsidence

s Ecosystem management, especially for endangered and threatened species

These incentives do not apply equally throughout the state. For example, TMDLs and
alternative compliance have thus far excluded small, rural municipalities due to fewer TMDL
drivers. Also, water supply costs vary so this is an inconsistent motivator for stormwater capture
and use. Sustaining groundwater levels will provide some incentives for GSAs to partially fund
urban runoff deep infiltration projects at price points that relate to local water market pricing.

5 Findings and Recommendations

Findings represent the key messages for the stormwater community based on input from the
project team, TAC, and PAG. Recommendations contain a summary of next steps on the
primary projects identified in Table 2.

These findings are meant to focus on successfully implementing capture and use projects,
despite the barriers identified in the study. By presenting barriers in the context of successful
projects, these findings are meant to summarize ways of supporting project proponents in their
implementation of capture and use. The following twelve findings have been grouped into five
categories. They range from supporting new efforts and policies to eliminating barriers and
developing messaging for public outreach emphasizing the benefits of capture and use. The
first group, Motivating Change, might be the most critical in promoting capture and use. As
seen in case studies and comments from municipalities, most barriers are overcome when
people have the will to change how stormwater is managed. The remaining groups are Viable
Urban Water Supply, Better Information Needed, Identifying Tradeoffs and Consequences, and
Hybrid Strategies.

Finding 1. Capture and use projects or BMPs that increase on-site runoff retention also reduce
the effects and associated liability of discharging o local watersheds. A project or BMP that
mimics the pre-urban hydrologic condition (e.qg., surface runoff volumes/rates, infiltration,
evapotranspiration) also preserves (new construction) or restores (retrofit construction)
ecosystem processes, thereby setting a context for sustainable water resource management by

66

ED_002551_00000721-00068



managing water volumes appropriately to protect historic ecologic end use. Additionally, the
cost of achieving water quality standards in surface waters is reduced when natural watershed
processes are present. Further studies are required to quantify the water quality benefits and to
properly credit capture and use toward water quality goals such as TMDLs.

Finding 2: Public engagement is key to increasing BMP integration into other public and
environmental objectives, and it will increase the likelihood of robust, muitiple-benefit, and cost-
effective projects. Consistent and effective messaging is a critical component to engaging the
public and increasing community buy in. Specialized expertise and broad coordination (CASQA
2017a) will also help formulate and convey messaging efforts.

Finding 3: Urban runoff can provide a sizeable water supply. In some parts of the state, urban
stormwater runoff currently constitutes 10% or more of urban supplies. Ultilizing urban runoff as
a supply augments and diversifies water portfolios. Diversified regional water portfolios will
relieve pressure on foundational supplies and make communities more resilient against drought,
flood, population growth, and climate change (CNRA 2016).

Finding 4: Technological limitations were not reported in case studies. Instead, reported
barriers relate to policy, finance, institutional structure, and awareness. Awareness of
technological capabilities can overcome some perceived barriers. For example, space
limitations and lack of permeability in near-surface soils are perceived barriers that can
potentially be addressed by increased awareness of drywell technologies.

Finding 5: Given California’s varying climate, it is likely infeasible to meet all urban demands
using stormwater capture alone. The scale of capture and use required to meet typical urban
needs would necessitate volume storage that is many times greater than current stormwater
design storms. Additionally, since this volume typically falls over a span of several storms
throughout the year in most parts of the state, peak volume storage would be extensive. Due to
these large storage requirements, urban areas with underlying aquifers are ideally situated to
capture and store water, as aquifers provide a cost-effective storage solution and clearer path to
overcoming existing storage barriers for capture and use projects. Where aquifer storage is not
available, methods such as conservation and surface water capture should be emphasized.
The location of capture facilities in relation to the location of desired end uses is another key to
controlling distribution cost.

Finding 6: In most parts of the state, using urban runoff as a water supply is more expensive
than utilizing existing sources. Distributed stormwater capture, which is easier to implement in
dense urban areas, is more expensive, while larger centralized stormwater capture requires
substantial tracts of land that can be difficult to site in densely urbanized areas. VWhen
comparing stormwater capture to existing sources it is important to realize that current water
rates often do not accurately reflect full water supply costs. Existing water supply infrastructure
was built and paid for in part decades ago.
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Improved rate-setting procedures in water districts could allow for better comparisons of existing
and new infrastructure cost estimates. While there may be limitations associated with
Proposition 218, sunken treatment costs should be considered as well as the incentive provided
by clean water act regulation. Water districts can contribute to proper valuation by using rate
setting techniques that consider factors such as increasing environmental costs associated with
different water sources and cost increases associated with likely climate change scenarios that
can cause water scarcity. Water districts typically set standards based on a 5-year future
projection, which fundamentally limits their ability to make investments in alternative water
sources based on longer term changes (City of Vallejo 2016).

Finding 7: Standardized procedures or decision support tools do not currently exist for
stormwater capture and use planning. Several major stormwater planning applications now
include modules to support LID and BMP implementation, but cost and performance data is
dispersed and few studies have effectively considered the potential for stormwater capture to
comprise a significant source of urban water supply. Capture and use approaches are typically
more expensive than upgrading existing grey infrastructure when comparing new vs. marginal
cost increases, and when failing to include benefits and costs for environmental and social
aspects of system management.

Improving valuation—both economic and non-economic—of capture and use can increase
community and political support, which helps overcome financial and institutional barriers.
Increased capture and use could be realized by recognizing the benefits of capture and use on
water quality, air quality, education, and health-related benefits. Small-scale options for
stormwater management also offer municipalities an opportunity to implement capture and use
projects that support local economic activity, rather than relying on specialized labor and
materials from outside the local area (WEF 2014). Proper valuation of multiple-benefit projects
will also make capture and use projects more attractive for various funding sources (e.g.,
transportation). Decision support tools can assist in optimizing new system designs with green
and grey infrastructure that better promote sustainable and holistic water management,
exemplified by OneWater approaches being pursued in some areas of the state.

Finding 8: Stormwater infrastructure can support multiple objectives to provide the greatest
benefits, but these must be considered early in the design process. For example, centralized
strategies can more effectively achieve multiple benefits when agencies charged with managing
different types of natural resources collaborate to meet resource objectives (e.g., water supply,
flood control, habitat, air quality, receiving water protection). Decentralized strategies tend to be
implemented within land uses that are primarily dedicated to other infrastructure (e.g.,
transportation). Choosing approaches that support a diversity of infrastructure will be critical in
marshalling funding designated for that infrastructure.

Finding 8: There are thousands of stormwater control measures (e.g., flood control facilities and
stormwater detention basins) in California, so retrofit or modification of existing regional facilities
is a promising strategy to substantially increase capture and use. Better regulations clarifying
uncertainty regarding existing water rights diversions and capture and use may encourage
small-scale retrofits where the cost of investigating rights is high compared to the benefit
derived from the project. Central repositories for regional data on BMP, LID, and capture and
use performance and costs would support improved planning processes. In particular, regionally
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centralizing databases for runoff and flood infrastructure, which are currently housed in more
than 1,000 different flood control agencies statewide, could be brought together in regional
databases in support of opening access to information that allows for a more accurate
assessments of benefits (DWR 2013).

Finding 10: Developing appropriate targets for capture and use requires considering the
complex tradeoffs between benefits of capture and use as well as potential unintended
consequences. For example, existing ecosystems that are dependent on current urban runoff
flow regimes may support endangered species. Increased capture and use management
strategies could reduce the flows that support these species. A framework for valuing the
support of post-development ecosystems is needed to further evaluate the potential effects that
capture and use projects may have on species that rely on elevated urban runoff flow regimes.
Negative groundwater quality impacts is another example of unintended consequences.

Finding 11: Future urban water management will require a mix of green and grey infrastructure.
Costs, technologies, and social views are driving this trend toward hybrid systems. According to
case studies, technology has not been reported as a barrier for capture and use projects;
financial and policy barriers far exceed technical limitations. With respect to hybrid systems,
this means designing green and grey infrastructure that use distributed infrastructure to capture
and attenuate runoff throughout the landscape, coupled with key larger municipal infrastructure
that assures performance. But, best practices for design and management are unclear and risks
are still significant. For instance, decentralized capture and use strategies on private land may
not be well maintained over time. Alternatively, investing in large infrastructure is expensive and
may not directly achieve receiving water requirements or estimates of groundwater recharge,
stifling additional investments. (Sedlak 2013; NAS 2016; Porse 2013).

Watershed scale decisions may fit well within IRWM planning and municipal general planning
efforts that could require consideration of local stormwater as a supply source. The knowledge,
guidance, and funding to conduct triple bottom line cost-benefit assessments for watershed
ecosystems is needed to identify the optimum mix of green and grey infrastructure. MS4 permits
and municipal code may need adjustments to allow for that mix. At a smaller scale for a
particular development, decisions often rest with the developer.

Finding 12: Applying fit for purpose standards to the different uses of urban runoff may reduce
unnecessary treatment costs. For example, risk-based treatment standards applied to
harvested water for protection of public health based on likely exposure may result in decreased
costs of direct use systems (SFPUC 2013).

Some of the potential projects identified in Section 4.5 appear ready for further scoping and
implementation. These projects and, where appropriate, actions identified in the CASQA Vision
(2015) that may align with these projects are identified. The state actions also list the agencies
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best suited to lead the projects. Additional projects and organizations are listed in Section 2.3,
however these local and state actions are recommended for immediate implementation.

Local Actions

1. Collect data necessary for asset management and justification for stormwater fees and
develop costs for agreed-upon customer and environmental water services while
minimizing life cycle costs (CASQA Actions 2.7 and 2.8)

2. Update municipal general plans to require consideration of stormwater as a water supply
source (CASQA Action 1.1)

3. Align or leverage water services (e.g., water supply, flooding) with capture and use to
the benefit of both (e.g., Hansen Spreading Grounds)

4. Use alternative analysis tools to engage stakeholders and develop support for water
infrastructure that delivers social, economic, and environmental benefits (CASQA Action
2.5)

5. Capture and use project advocates (e.g., water districts and MS4 programs) coordinate
with local and state transportation authorities to look for opportunities for shared projects
and benefits such as the Elmer Avenue Stormwater Capture Project (CASQA Action 3.1)

State Actions

1. Explore options for funding stormwater capture and use (refer to Projects 4A and 4B as
well as CASQA Action 2.7; State Water Board)

2. Improve consideration of urban runoff in IRWMPs (CASQA Action 1.1; State Water
Board, DWR)

3. Resolve the policy questions regarding use of promising technologies and approaches

a. Resolve regulatory and policy issues related to the use of drywells for stormwater
management (State Water Board)

b. Update IRWM guidelines and the online Water Management Planning Tool
(httofedh water ca goviirwem) to consider local urban runoff as a potential source
(DWR)

c. Improve land use codes governing building footprints to adopt performance
standards for new development and redevelopment to support decentralized
capture and use technologies, such as LID for municipalities (Office of Research
and Planning)

d. Establish a framework to assess local ecological impacts, positive and negative,
to capture and use diversions (DFW, State Water Board).

4. Expand/improve regulatory performance measurements to reflect capture and use
objectives (State Water Board)

a. Develop/align post-construction stormwater control requirements for capture and
use objectives based on factors such as watershed processes, public use needs,
and ecologic value of current flow regimes

5. ldentify the most effective and feasible capture and use strategies

a. The number, location, and volume of stormwater/flood control basins are a prime

opportunity for significant benefit, so evaluate the regional and statewide
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opportunity to retrofit conventional detention basins to enhance capture and use
(DWR or provide funding to local flood and stormwater agencies).

Establish design guidelines for public projects reflective of capture and use
objectives (Water Board)

71

ED_002551_00000721-00073



Enhancing Urban Runoff Capture and Use

&  References

Askarizadeh, A., M.A. Rippy, T.D. Fletcher, D.L. Feldman, J. Peng, P. Bowler, A.S. Mehring et
al. 2015. “From rain tanks to catchments: use of low-impact development to address hydrologic
symptoms of the urban stream syndrome.” Environmental Science and Technology, 49 (19),
11264-80.

Assembly Bill No. 2480, Approved by Governor September 27, 2016.
https://leginfo.legislature.ca.gov/faces/bill TextClient.xhtmli?bill_id=201520160AB2480.

Beganskas, S. and A.T. Fisher. 2017. “Coupling distributed stormwater collection and managed
aquifer recharge: Field application and implications.” Journal of Environmental Management.

Booth, D.B., E.A. Gilliam, S. Araya, and C. Helmle. 2011. “The Linkage Analysis: Landscape
Characterization, Receiving Water Conditions, Watershed Processes, and Human Disturbance.”
Prepared by Stillwater Sciences and TetraTech, Santa Barbara, California, for California State
Central Coast Regional Water Quality Control Board.

Braden, J. and D. Johnston. 2004. “Downstream Economic Benefits from StormWater
Management.” Journal of Water Resources Planning and Management. ASCE 0733-
9496(2004)130:6(498).

Brown, R., M. Farrelly, and N. Keath. 2009. “Practitioner Perceptions of Social and Institutional
Barriers to Advancing a Divers Water Source Approach in Australia.” International Journal of
Water Resources Development, 25 (1). 15-28.

Burns, M.J., T. Fletcher, J. Walsh, C. Ladson, and B. Hatt. 2012. “Hydrologic Shortcomings of
Conventional Urban Stormwater Management and Opportunities for Reform.” Landscape and
Urban Planning. 105. 230-240. 10.1016/j.landurbplan.2011.12.012.

California Department of Water Resources (DWR). 2013. California Water Plan Update 2013.
Sacramento (CA). Viewed online at: hiin:/iwww water ca.goviwalerplan/owpu201 3finall,

California Department of Water Resources (DWR). 2016. Bulletin 118. Interim Update 2016.
http://www water.ca.gov/groundwater/bulletin118/docs/Bulletin_118_Interim_Update 2016.pdf

California Natural Resources Agency (CNRA), California Department of Food and Agriculture
(CDFA), California EPA. 2016. California Water Action Plan Update 2016. Viewed online at:
hitpfresources oa.govicalifomia waler achion plary

California Natural Resource Agency and Department of Water Resources. 2013. California’s
Flood Future Recommendations for Managing the State’s Flood Risks. Attachment E. Existing
conditions of Flood Management in California.

California State Proposition 218 (Prop 218). Right to Vote on Taxes Act.
http://www lao.ca.gov/1996/120196_prop_218/understanding_prop218_1296.html

California State Senate Bill No. 1. SB1, Beall. Transportation funding.
hitps://leginfo.legislature.ca.gov/faces/bill TextClient.xhtmli?bill_id=201720180SB1

72

ED_002551_00000721-00074



California State Senate Bill No. 231. SB231, Hertzberg. Local government: fees and charges.
https://leginfo.legislature.ca.gov/faces/billNavClient.xhtmi?bill_id=201720180SB231

California Stormwater Quality Association (CASQA). 2010-2012. Strategic Plan. Retrieved
from: https://www.casqa.org/sites/default/files/downloads/casqga_strategicplan_may2010.pdf.

California Stormwater Quality Association (CASQA). 2017a. Vision and Strategic Actions for
Managing Stormwater in the 21st Century. Version 1.

California Stormwater Quality Association (CASQA). 2017b. California LID Portal. Viewed online
at: https://www.casqa.org/resources/california-lid-portal.

California Urban Water Agencies (CUWA). November 2016a. “One Water Policy Principles.”
Sacramento, CA.

California Urban Water Agencies (CUWA). November 2016b. “The Potential for Urban
Stormwater as a Water Supply.” Sacramento, CA

California Water Boards. 2016. Strategy to Optimize Resource Management of Storm Water
(STORMS). California Water Boards.

California Water Code Division 7 (Porter-Cologne Water Quality Control Act). 1969.

Carter, V. 1996. Wetland hydrology, water quality, and associated functions. US Geological
Survey Water-Supply Paper 2425. Retrieved from U.S. Geological Survey at:
hips Swater usgs govinwsuyWER2425hydrology himid

City of Santa Monica, Water Resources Division. 2014. “Sustainable Water Master Plan for the
City of Santa Monica.”

City of Vallejo. 20186. City of Vallejo 5-year Water Utility Financial Plan and Rate Study.
Retrieved from: hilo/Avvaw shvalleio ca us/commaondpaces/Displavi e asouZitemid=27 83285

County of Los Angeles Department of Public Works. 2006. A Common Thread Rediscovered:
San Gabriel River Corridor Master Plan San Gabriel River. Moore Lacofano Golstman, Inc.

County of Los Angeles Department of Public Works. 2015. Stormwater Capture Master Plan.
Retrieved from: https://www.ladwp.com/ladwp/

County of Los Angeles Department of Public Works. 2016. 2016-2020 Rate Changes. Retrieved
from: hitlp Sewew mvladwp. com/2018 2020 rate reguesiClean Water Act. 33 U.S.C. §§ 1251 et
seq.

Farfsing, Ken and Richard Watson. 2014. “Stormwater Funding Options: Providing Sustainable
Water Quality Funding in Los Angeles County.”
http://www.scag.ca.gov/committees/committeedoclibrary/eec060514_stormwaterreport. pdf

Feldman, David L. 2017. The Water Sustainable City: Science, Policy and Practice.
Cheltenham, UK: Edward Elgar Publishing, Ltd. DOl 10.4337/9781783478576. ISBN-978-1-
78347-855-2.

Fresno Metropolitan Flood Control District (FMFCD). 2016. Fresno Metropolitan Flood Control
District Supplement. Retrieved from Fresno Metropolitan Flood ControlDistrict:

73

ED_002551_00000721-00075



http://iwww fresnofloodcontrol.org/wp-content/uploads/2016/06/60th-final-proof-sheets-6-13-16-
low-res-1.pdf

Hamel, P., Daly, E., and Fletcher, T.D. 2013. Source-control stormwater management for
mitigating the impacts of urbanisation on baseflow: a review. J. Hydrol. 485, 201-211.

Hanak, E., J. Lund, A. Dinar, B. Gray, R. Howitt, J. Mount, P. Moyle, and B. Thompson. 2011.
“Managing California’s Water: From Conflict to Reconciliation.” Public Policy Institute of
California. Retrieved from: http://www.ppic.org/content/pubs/report/R_211EHR.pdf

Hanak, E., Gray, B., Lund, J., Mitchell, D., Chapelle, C., Fahlund, A., Jessoe, K., Medellin-
Azuara, J., Misczynski, D., Nachbaur, J., and Suddeth, R. 2014. “Paying for Water in California.”
Public Policy Institute of California. Retrieved from:
http://www.ppic.org/content/pubs/report/R_314EHR.pdf

Hollis, G.E. 1975. “The Effect of Urbanization on Floods of Different Recurrence Interval.”
Department of Geography, University College, London, England.

Hunt, William F., Allen P. Davis, and Robert G. Traver. 2012. “Meeting Hydrologic and Water
Quality Goals through Targeted Bioretention Design.” ASCE Journal. June, 2012.

Institute for Sustainable Infrastructure. 2017. Envision Information Packet. Retrieved from
Institute for Sustainable Infrastructure: https://sustainableinfrastructure.org/wp-
content/uploads/2017/02/Envision_Info_Packet.pdf

Irvine Ranch Water District. 2012. Natural Treatment System Design Guidelines. Retrieved from
frvine Ranch Water District: hifp: ifsww inwd comvimages/ndfivater
sewer/NTE%20Desion%20Guidelines % 20May %2 0201 2%200nal 2 ndf

i-Tree. Tools for Assessing and Managing Forests & Community Trees. 2017. Retrieved from i-
Tree ECO: https://www.itreetools.org/eco/.

Johnson, K. and J. Loux. 2010. Water and Land Use: Planning Wisely for California’s Future,
2nd edition. Point Arena, Calif.; Solano Press.

Klaus, G. 2015. Soil - A Precious Natural Resource. "Sustainable Use of Soil as a Resource.”
National Research Programme. NRP 68.

Lager, J.A. and Smith W.G. 1974. “Urban Stormwater Management and Technology: An
Assessment.” EPA 670/2-74-040.

Langridge, R., Brown, A., Rudestam, K., and Condrad, E. 2016. “An Evaluation of California’s
Adjudicated Groundwater Basins.”

Lund, J.R., J.F. Mount, A. Escriva-Bou, E. Hanak, S. Green, J. Gurdak, T. Harter, J. Medellin-
Azuara, S. Sandoval, B. Thompson, and J.H. Viers. 2016. California’s Water: Storing Water.
Public Policy Institute of California.

McArdle, P., J. Gleeson, T. Hammond, E. Heslop, R. Holden, and G. Kuczera. 2011.
“Centralised Urban Stormwater Harvesting for Potable Reuse.”

Melosi, Martin M. 2011. Precious Commodity: Providing Water for Americas Urban Cities.
University of Pittsburgh Press. Pittsburgh, PA.

74

ED_002551_00000721-00076



Metropolitan Water District of Southern California (MWD). January 12, 2016. “Integrated Water
Resources Plan 2015 Update.”

Metropolitan Water District of Southern California (MWD). 2017. Modernizing the System:
California WaterFix Finance and Cost Allocation White Paper.

Meyers, Charles J. 1966. “The Colorado River.” Stanford Law Review 19 (1): 1.
https://doi.org/10.2307/1227048.

Miller, J.D., H. Kim, T.R. Kjeldsen, J. Packman, and S. Grebby. 2014. “Assessing the impact of
urbanization on storm runoff in a peri-urban catchment using historical change in impervious
cover.” J. Hydrol. 5156, 59-70.

National Academies of Sciences, Engineering, and Medicine (NAS). 2015. Volume Reduction of
Highway Runoff in Urban Areas: Guidance Manual. Washington, DC: The National Academies
Press. https://doi.org/10.17226/22170.

National Academies of Sciences, Engineering, and Medicine (NAS). 2016. Using Graywater and
Stormwater to Enhance Local Water Supplies: An Assessment of Risks, Costs, and Benefits.
Washington, DC: The National Academies Press. doi: 10.17226/21866

National Cooperative Highway Research Program (NCHRP). Volume Reduction of Highway
Runoff in Urban Areas. Guidance Manual. Report 802. Transportation Research Board.

National Research Council (NRC). 2008. Urban Stormwater Management in the United States.
Washington, D.C.: The National Academies Press.

Natural Resource Agency and Department of Water Resources. 2013. California’s Flood Future
Recommendations for Managing the State’s Flood Risks. Attachment E. Existing conditions of
Flood Management in California.

Netusil, Noelwah R., Z. Levin, and V. Shandas. 2014. “Valuing green infrastructure in Portland,
Oregon.” Landscape and Urban Planning, 124 (2014) 14-21.

North Coast Regional Water Quality Control Board (North Coast Regional Water Board). 2005.
“Staff Report for the Action Plan for the Scott River Watershed Sediment and Temperature Total
Maximum Daily l.oads.”
https.//www.waterboards.ca.gov/northcoast/water_issues/programs/tmdis/scott_river/staff_repor
t/

Novotny, V., J. Ahern, and P. Brown. 2010. Water Centric Sustainable Communities: Planning,
Retrofitting, and Building the Next Urban Environment. Wiley: Hoboken, NJ, USA.

Nowak, D. J., D. E. Crane, and J.C. Stevens. 2006. “Air pollution removal by urban trees and
shrubs in the United States.” Urban Forestry and Urban Greening. Elsevier.

Orange County Water District. Prado Wetlands. Accessed November 20, 2017. Retrieved from
Orange County Water District: hitps/hvwaw oowd com/meadia/207 Anrado-wetands-fachk

shast pdf
Ostrom, V., C. Tiebout, and R. Warren. 1961. “The Organization of Government in Metropolitan

Areas: A Theoretical Inquiry.” American Political Science Review, 55(4), 831-842.
doi:10.1017/S0003055400125973.

75

ED_002551_00000721-00077



Ostrom, V., 1962. “The Political Economy of Water Development.” The American Economic
Review, Vol. 52, No.2, Papers and proceedings.

Pacific Institute and NRDC. 2014. Stormwater Capture Potential in Urban and Suburban
California. Issue Brief IB:14-05-G. Available at http://pacinst.org/wp-
content/uploads/sites/21/2014/06/ca-water-stormwater.pdf.

Paulson, C., W. Broley, and L. Stephens. 2017. Blueprint for One Water. Project #4660. Denver,
Colo.: Water Research Foundation.

Pitt, R. 1987. “Small Storm Flow and Particulate Washoff Contributions to Outfall Discharges.”
Ph.D. dissertation, Department of Civil and Environmental Engineering, University of Wisconsin,
Madison.

Porse, E. 2013. “Stormwater Governance in Future Cities.” Water. Volume 5, Issue 1. March
2013. Pg. 29-52

Porse, E., K.B. Mika, E. Litvak, K. Manago, M. Glickfeld, T. Hogue, M. Gold, D. Pataki, and
S. Pincetl. 2017. “Systems Analysis and Optimization of Local Water Supplies in Los Angeles.”
Journal of Water Resources Planning and Management. Vol. 143, Issue 9.

Raje, Saurabh, R. Kertesz, K. Maccarone, K. Seltzer, M. Siminari, P. Simms, B. Wood, and J.
Sansalone. 2013. “Green Infrastructure Design for Pavement Systems Subject to Rainfall-
Runoff Loadings.” Transportation Research Record: Journal of the Transportation Research
Board. No. 2358, pp. 79-87. Transportation Research Board of the National Academies,
Washington, D.C.

Raucher, R. S. 2009. “A Triple Bottom Line Assessment of Traditional and Green Infrastructure
Options for Controlling CSO Events in Philadelphia's Watersheds.” Prepared for Office of
Watersheds, City of Philadelphia Water Department.

Regional Water Quality Control Board, Central Coast Region (Central Coast Regional Water
Board). 2013. Technical Support Document for Post-Construction Stormwater Management
Requirements for Development Projects in the Central Coast Region. Resolution No. R3-2013-
0032, Attachment 2.San Luis Obispo, CA.

San Francisco Public Utilities Commission (SFPUC). 2014. Blueprint for Onsite Water
Systems: A Step-by-Step Guide for Developing a Local Program to Manage Onsite Water
Systems. 2014. Published by WERF and SFPUC. Retrieved from:
http://sfwater.org/modules/showdocument.aspx?documentid=6057.

Schueler, T. 1987 “Controlling Urban Runoff: A Practical Manual for Planning and Designing
Urban BMPs.” Metropolitan Washington Council of Governments. Washington, DC.

Sedlak, D. 2014. Water 4.0: The Past, Present, and Future of the World's Most Vital Resource.
Yale University Press. Retrieved from http://www jstor.org/stable/j.cttbvksmb.

Sharvelle, S., N. Ashbolt, E. Clerico, R. Hultquist, H. Leverenz, and A. Olivieri. 2017. Risk-
Based Framework for the Development of Public Health Guidance for Decentralized Non-
Potable Water Systems. http://sfwater.org/Modules/ShowDocument.aspx?documentiD=10493.

76

ED_002551_00000721-00078



St. Marie, S. “What Will Be the Cost of Future Sources of Water for California?” 2016. California
Public Utilities Commission.

State Water Board WQP (98-01).

State Water Board. 2013. Fact Sheets, Phase || NPDES Stormwater Permit. Adopted February
5,2013. WQO 2013-0001

State Water Board. 2015A. Storm Water Resource Plan Guidelines.
http://www waterboards.ca.gov/water_issues/programs/grants_loans/swgp/docs/prop1/swrp_fin
alguidelines_dec2015.pdf

State Water Board. 2015B. Proposition 1 Storm Water Grant Program Guidelines.
http://www waterboards.ca.gov/water_issues/programs/grants_loans/swgp/docs/propi/propi_s
wgpguidelines_final_dec2015.pdf

State Water Board. 2015C. Order WQ 2015-0075. Adopted June 16, 2015. WQO 2015-
0075.https://www.waterboards.ca.gov/board_decisions/adopted_orders/water_quality/2015/wqo
2015_0075.pdf

State Water Board. 2017A. Mission Statement. Retrieved from:
http://www waterboards.ca.gov/about_us/water_boards_structure/mission.shtmi

Stein, E. D., F. Federico, , D. Booth, B. Bledsoe, C. Bowles, Z. Rubin, G. Kondolf, and A.
Sengupta. 2012. Hydromodification Assessment and Management in California. Technical
Report 667. Southern California Coastal Water Research Project. Retrieved from:
https://www.researchgate.net/publication/265025433_HYDROMODIFICATION_ASSESSMENT
_AND_MANAGEMENT_IN_CALIFORNIA.

Stratus Consulting. 2009. A Triple Bottom Line Assessment of Traditional and Green
Infrastructure Options for Controlling CSO Events in Philadelphia's Watersheds.
https://www.casga.org/sites/default/files/downloads/stratus_consulting_2009_-
_a_triple_bottom_line_assessment.pdf.

Tarr, J., J. McCurley, and F. McMichael. 1984. “Water and Waste: A Retrospective Assessment
of Wastewater Technology in the United States.” Technology and Culture, Vol. 25, No. 2 pp.
226-263.

Tourbier, J. and R. Westmacott. 1981. Wafer Resources Protection Technology: A Handbook of
Measures to Protect Water Resources in Land Development. Urban Land Institute.

Townsend-Small, A., D. E. Pataki,, H. Liu,; Z. Li, Q. Wu, and B. Thomas. “Increasing summer
river discharge in southern California, USA, linked to urbanization.” 2013. Geophys. Res. Lett.
40 (17), 4643-4647.

US Environmental Protection Agency (EPA). 2008. Managing Wet Weather with Green
Infrastructure Municipal Handbook: Rainwater Harvesting Policies. EPA-833-F-08-010.

USEPA Water Planning Division (NURP). 1983. “Results of the Nationwide Urban Runoff
Program.” NTIS Accession Number PB84-185552.

77

ED_002551_00000721-00079



USEPA Office of Water. 1991. Guidance for water quality-based decisions: The TMDL process.
EPA440/4-91-001. United States Environmental Protection Agency, Office of Water,
Washington, DC.

USEPA Office of Water. 2007. Reducing Stormwater Costs through Low Impact Development
(LID) Strategies and Practices.

U.S. Water Alliance. 2016. One Water roadmap: The sustainable management of life’s most
essential resource. Retrieved from http://uswateralliance.org/one-water.

Van Teijlingen, E. and V. Hundley. 2001. “The Importance of Pilot Studies.” Social Research
Update 358, Department of Sociology, University of Surrey.

Walsh, C. J., D. Booth, M. Burns, T. Fletcher, R. Hale, L. Hoang, G. Livingston, et al. 2016.
“Principles for urban stormwater management to protect stream ecosystems.” Freshwater
Science. 35:1, 398-411. Retrieved from
https://www.researchgate.net/publication/289571359_Principles_for_urban_stormwater_manag
ement_to_protect_stream_ecosystems.

Walsh, C.J. and J. Kunapo. 2009. “The Importance of Upland Flow Paths in Determining Urban
Effects on Stream Ecosystems” Journal of North American Benthological Society. 28 (977-990).

Wagg, C. 2014. “Soil biodiversity and soil community composition determine ecosystem
multifunctionality.” Proceedings of the National Academy of Sciences of the United States of
America. Volume 111, p. 5266-5270.

Water Environment Federation (WEF). 2014. Green Infrastructure Implementation: A Special
Publication. Alexandria, VA.

Water Environment & Reuse Foundation (WERF). 2017. Drivers, Hindrances, Planning and
Benefits Quantification: Economic Pathways and Partners for Water Reuse and Stormwater
Harvesting. Alexandria, Virginia.

White, M. and A. Greer. 2008. “The Effects of Watershed Urbanization on Stream Hydrology
and Riparian Vegetation of Los Penasquitos Creek, California.” Landscape and Urban Planning.
74. 125-130.

World Health Organization. 2005. Ecosystems and Human Well-Being. Washington, DC: Island
Press.

Xiao, M., A. Koppa, Z. Mekonnen, B. R. Pagan, S. Zhan, Q. Cao, A. Aierken, H. Lee, and D. P.
Lettenmaier. 2017. “How much groundwater did California's Central Valley lose during the
2012-2016 drought?” Geophys. Res. Lett. 44, 4872—-4879, doi:10.1002/2017GL073333.

78

ED_002551_00000721-00080



Appendix A: Tools and Benefits

ED_002551_00000721-00081



Tools and Benefits
Both structural and non-structural tools for urban capture and use provide benefits for communities and
ecosystems.

Structural

The benefits of structural stormwater control measures (SCMs) are often dependent on the scale of an
individual project or the aggregate implementation of small-scale projects within a watershed. Table 1
presents centralized and decentralized SCMs because certain technologies are typically suited for a
particular scale. The table provides a description, status, and capture and use potential relative to
regional and local scale implementation.

Not all SCMs support capture and use in their current configuration. For example, flood control basins
can be retrofitted to maximize groundwater recharge or to support ecosystems. A number of
detention/retention basins in California have the potential for modification to accommodate
stormwater capture and use objectives as well as provide community and environmental benefits.
These types of SCMs are discussed in this appendix because they potentially offer the most cost-
effective retrofit applications of capture and use technologies due to sunken costs associated with
existing infrastructure.

Table 2 lists a variety of BMPs categorized by scale and identifies typical management components
associated with each BMP. After identifying these management components, Table 3 then ties each
component to a potential use and identifies ancillary benefits that may also be associated with each
management component. Understanding typical multiple-benefit opportunities is essential to correctly
valuing stormwater capture and use. A review of studies and additional insight from the TAC and PAG
helped identify factors affecting success for each technology.

The list of potential ancillary benefits outlined in Table 3 is not exhaustive because future innovative
solutions have the potential to create new structural tools and identify benefits not yet recognized. A
comprehensive analysis of co-benefits or potential ancillary benefits can help increase community
support for capture and use projects by correctly valuing those benefits for projects that would
otherwise go unrecognized.

Current factors affecting the success of implementing capture and use are listed in Table 4. A variety of
factors are assessed based on different uses, BMP scales, and whether the project is implemented via
private or public development.
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Table A 1. Centrabized and Decentralized Biructural Stormwater Control Measures and thelr Potentisl for

Zapture angd Use

Centralized Stormwater Control
Measures
{regional scale technologies)

Decentralized Stormwater Control
Measures
{local scale technologies)

Description

Large SCMs capture stormwater runoff from
many acres and multiple land use types.
Typically designed to address impacts
associated with large storm events (e.g.,
flooding, hydromodification) and either allow
slow downstream release of captured flows or
attenuation within the facility.

Small-scale SCMs manage rain and stormwater
close to the source, typically at the urban, parcel, or
neighborhood scale. Conventional decentralized
SCMs function similarly to centralized SCMs to
manage peak flows from large storm events while
LID SCMs are designed to reestablish or mimic the
natural hydrologic cycle for small storm events by
allowing rainfall to infiltrate into the native soil.

There are thousands of centralized SCMs in
California. Many are detention/retention
basins that are within urban areas. Regional,
centralized SCMs are also prevalent

Decentralized SCMs are most often used in urban
areas to address localized stormwater runoff volumes
and pollutants. In response to community greening
objectives and/or stormwater NPDES requirements
for post-construction stormwater control, the number
of LID and green infrastructure projects have

Often, the regional strategy also improves the
collaboration opportunity among agencies to
meet their separate water resource objectives
(e.g., water supply, flood control, receiving
water protection, pre-treatment/nutrient
removal/attenuation) in a more cost-effective
manner.

Status throughout California. Centralized SCMs are | . e S
. . increased. Interest in rain harvest technologies is
still built as part of new and redevelopment ) . oo
. also increasing primarily as @ means to offset water
requirements to address flood and Lt .
I . supply for landscape irrigation use, and in some
hydromodification control requirements. . .
cases, indoor and non-potable uses (e.g., toilet
flushing).
Decentralized SCMs have the potential to efficiently
manage rain and stormwater at the source to provide
environmental and community benefits. Because of
Centralized SCMs have the potential to their small-scale footprint, these SCMs can be
provide significant volumes of water to meet integrated into municipal settings with residential,
water resource demands for both potable and | commercial, and industrial applications. Green
non-potable demands. Because there are Streets are one example where the integration of
thousands of centralized SCMs in California, stormwater quality and quantity objectives can
retrofit or modifications to existing regional support and leverage transportation and community
facilities may represent a promising strategy health investments. Due to their relatively small size,
Capture to meet stormwater capture and use often many facilities are required to provide adequate
and llse objectives as well as provide additional benefit, and nationally, many communities have
Potential community and environmental benefits. developed or embarked upon urban greening plans

to evaluate the costs and benefits of widespread and
comprehensive implementation. The use of dry
wells, either as a stand-alone SCM or in conjunction
with other SCMs (such as bioretention), has the
potential to greatly increase the deep infiltration of
stormwater runoff in urban areas.

In headwater areas, protection of urban creeks may
influence the selection of decentralized SCM over
centralized.
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Management Component

Scale BMP
Shallow Deep Direct | Open | Enclosed
Treatment Lo L .
Infiltration Infiltration | Use Storage | Storage
Detention Basin (lined) v v
Detention Basin (retrofit with dry wells) v v v
Centralized
(difficult to | Detention Basin (unlined) v v v
scale down)
High Flow Bypass to Spreading Grounds v v
Retention and Wet Basin v v v
Detention Vault/Cistern (lined) v v
Centralized/ T )
Decentralized Shallow Infiltration Basin v v
(highly | pry \well v
scalable)
Shallow Infiltration Galleries and Trenches v v
Bed Filter with Infiltration (underdrain) v v v v
Bioretention Raingarden (underdrain) v v v
Bioretention Raingarden (no underdrain) v v v
Decentralized | Green Roofs v v
Blue Roof v
Pervious Pavement v v
Swales, Filter Strips (biofiltration) v
*“When used with irrigation or other direct use system
A-3
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Potential Capture and Use

Potential Ancillary Benefits

Surface
Watershed Surface Water .
Surface Concentration Urban Urban
Management Groundwater Processes/Natural | Groundwater Water - Flood ) ) Carbon o
i Water Ecosystems ) Reduction 5 | Greening— Greening— Eneri ) Pollination
Component Suesl Recharge Hydrologic Supply Load (surface Protection Social Environment® | Savi gyB Sequestration
FRy Function Reduction . avings
discharge
quality)
Treatment v v v v
Shallow Inflltratl?nl V2 v v v v v v v
Evapotranspiration
Deep Infiltration v v V'3 v v v
Direct Use v V7 Ve v v v v v v
{plumbing/irrigation}
Open Storage v v v v v v v
Enclosed v v v v v

"Determined by site-specific design (excludes how water is moved)
2 Can support beneficial stream flow regimes; can support desirable vegetation that is beneficial to a target ecosystem
3 Can support groundwater dependent ecosystems (e.g., wetlands and surface waters requiring baseflows)

“All benefits theoretically accrue incrementally (don't depend on achieving widescale deployment), however achieving measurable benefits will require a level of adoption that will

depend on site-specific factors (e.g., depth to groundwater, soil type, and BMP/SCM type).

SPotential based on diversion of excessive flows caused by imperviousness

SEnvironment includes heat island effects and carbon sequestration
"Potential for irrigation systems to support desirable vegetation that is beneficial to a target ecosystem
8 Potential based on shading and reduced cooling costs or reduced long-distance pumping cost
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Surface Water
Supply

Groundwater
Recharge

Ecosystem

Centralized v2 v v v v v v
Scale of
BMP
Decentralized v v
Public v v v v V4
Developer
Private v V45

' Surface water supply must be located near the demand.

2 Centralized SCMs must be located where land is available and near storm drainage facilities.
3More planning may be required for dry wells under the current regulatory structure.

4 Current regulatory drivers include TMDLs, which affect both public and private projects.
SWater quality regulations are enforced on private developments through local ordinances.
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Non-structural Tools

Non-structural tools are essential components to successfully promoting the implementation of capture
and use. They can help provide the necessary planning tools to account for budget, planning, and
alternatives analysis. Setting appropriate capture and use targets may also encourage action as well as
provide an incentive for capture and use by addressing the appropriate quantity of stormwater to
capture. Suitable targets can help address concerns about minimum instream flows required for
downstream beneficial uses.

Not all non-structural tools provide incentives. Regulatory tools such as permits and ordinances compel
action. However, it is important to realize that regulatory and policy tools require adequate
enforcement programs to maximize efficiency. Promoting the implementation of capture and use
projects will require applying a combination of the tools identified in this section. The non-structural
tools in Table 5 are categorized as regulation, incentives, fiscal, and institutional. As with other
categories developed for this report, some of these tools are interdependent (e.g., funding is required
for incentive programs).

Reguiation

Non-structural regulatory tools include regulating private and public property to promote the
implementation of capture and use projects. Performance standards for new construction and
redevelopment should require the implementation of stormwater controls that reflect regional needs.
Collaboration among water districts and municipalities can also promote capture and use by establishing
pathways to develop mechanisms for cost sharing. Water purveyors should regularly evaluate water
supply systems to identify opportunities for increased efficiency and reuse. Explicit guidelines for the
design, construction, and operation of on-site non-potable water systems developed by the San
Francisco Public Utilities Commission {SFPUC) provides an example of non-structural regulatory tools
utilized to streamline the implementation of capture and use projects.

Incentives

Incentives would promote the implementation of capture and use projects via financial or other benefits
to project managers. For example, one incentive could involve developing a fast track review for
projects incorporating capture and use practices. Other incentives could include monetary or fee credits
for projects incorporating capture and use management components.

Fiscal

Non-structural fiscal tools include grants for capture and use projects with options for long term O&M as
well as technical consultation and evaluation. Some case studies were funded by parcel fees.
Communities throughout the state have pursued similar fees with mixed success (Farfsing and Watson
2014). Guidance for both water and non-water agencies to perform triple bottom line analysis can more
accurately assess the benefits of capture and use.
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institutional

The development of institutional organizations such as stormwater utilities can provide a pathway to
offer financial and other incentives. These institutions provide an essential funding pathway for
stormwater programs. Rate structures can be adapted to adjust for crediting mechanisms to implement
and carry out overall community stormwater management plans or advocate for other social and
environmental objectives (Reese 1996).

Tabde 4 5. Non-Btroctural Tools and Examples

Tools Examples
Regulation of Private Property
Performance standards for new construction and Limited local examples. San Francisco has
redevelopment (requiring stormwater controls that reflect non-potable reuse and stormwater
regional needs such as hydromodification or groundwater management ordinances (Kehoe 2013). LID
deficit) requirements are common in MS4 permits but

lack specifics on capture and use.

Retrofit requirements on existing developed properties Not common. No examples found.
Regulation and Local Policy Governing Public Property

New construction and redevelopment of public infrastructure LID requirements are common in MS4 permits
requirements for stormwater controls that reflect regional but lack specifics on capture and use.

capture and use needs

Retrofit program for existing public development with Some examples in MS4 permits; rarely
stormwater controls that reflect regional capture and use voluntary; Alternative Compliance Pathways
needs (ACP) may provide incentives

Requirements regarding growth type, such as density, infill, Not common. No examples found.

and zoning that consider local and regional water resources

and needs

Policy of agency coordination, leveraging funds/project to Growing use in larger jurisdictions under ACP
overcome financial barriers (e.g., fransportation, parks, and programs; smaller jurisdictions lack capacity.
economic development)

Incentives

Voluntary Offset Program—Property owners place bids for Limited local examples. San Diego MS4 permit

stormwater capture and use practices to be installed on their provides a good example of an offset program.
properties for free and the amount of money with which they
would like to be compensated for accepting these practices on
their properties. The bids are weighted according to the cost of
the practice and the amount of environmental benefit it will
provide. Bids are ranked according to least cost and largest
environmental good. The bids are then awarded until the
money available is expended.

Fast Track Review—Provides a faster permit review process Not common. No examples found.
for projects that have incorporated LID

Fiscal
Grants for capture and use projects with options for long-term | Not Common. No examples found.
O&M
Parcel Fees See Rory M. Shaw Wetlands Park and Sun
Valley Park (Appendix C)
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Grants for technical consultation, evaluation, and capacity
building/finance planning

Prop. 1: Technical Assistance.

Triple bottom line guidance for both water and non-water
agencies to assess benefits of supporting stormwater capture
and use; guidance on marginal cost of capture and use vs.
treatment and release

Envision™ may be an appropriate tool for TBL
(ISt, 2017); may need guidance on capture and
use cost relative to ACP planning and costs.

Institutional

Joint Powers Authority (JPA) or Enhanced Infrastructure
Financing Districts (EIFDs)

JPA: Monterey One Water.
EIFDs: No current examples for stormwater.
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Highlighted Case Studies

Several case studies were received from the solicitation for stormwater capture and use case
studies sent out to the STORMS Project 1a/1b Project Advisory Group (PAG) on October 28,
2016. This appendix highlights 6 case studies that are classified as different types of stormwater

capture and use projects. The case study survey forms for the case studies received are
included in Appendix C.

Ballona Creek Rainwater Harvesting Pilot Project

Project Sponsor: Safe Neighborhood Parks, Clean Water, Clean Air and Coastal Protection
Bond act of 2000 through the Santa Monica Bay Restoration Commission

Primary Contact: Rafael Villegas, LADWP

The Ballona Creek Rainwater Harvesting Pilot Project is an example of a residential level
stormwater capture and use project. The project was the first rainwater harvesting pilot project
for the City of Los Angeles Stormwater Program and was completed in March of 2010. The City
of Los Angeles Bureau of Sanitation initiated the pilot project as part of the city’s stormwater
program to improve the water quality of receiving waters while also conserving potable water.
The pilot project provided and installed 55-galion rain barrels and planter boxes designed to
collect rainwater and reduce runoff to 600 homeowners and eight commercial building owners at
no cost.

The project was funded by a state grant from the Safe Neighborhood Parks, Clean Water, Clean
Air, and Coastal Protection Bond Act of 2000 at a cost of $1 million. The project was
implemented in the Jefferson, Sawtelle, and Mar Vista neighborhoods in the Ballona Creek
Watershed. More than 3,000 applications were received from homeowners and business
owners for participation in the program. The estimated total annual capture of stormwater by the
pilot program was 1.8 acre-feet.

The project led to evaluation of implementation of the program on a citywide basis. The project
created a website' that includes the following elements to encourage residents to implement
rain barrels on their properties:

e Benefits of Owning a Rain Barrel

e \Where to Get a Rain Barrel

e How to Install a Rain Barrel

+ How to Use and Maintain a Rain Barrel
¢ Frequently Asked Questions (FAQs)

Uhittin/hwww lastormwaler orgforesn-ladiow-impaci-developmentiresidentiab-solutionsirain-barrels-and-
cistarmns/
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The scale of the project was decentralized, the water source for the project was urban wet
weather, and the benefit identified was surface water quality. The barriers associated with and
overcome by this project include:

o Project infeasible without augmentation from temporary funding sources (e.g., grants,
local bond measure)—State grant funds were used for the pilot project.

e Acceptance by the public at different scales (i.e., neighborhood) for stormwater capture
and use projects— Outreach for the project was performed and public response was
overwhelmingly positive.

Penmar Park Stormwater Capture & Use Project

Project Sponsor: City of Los Angeles and City of Santa Monica via Proposition O funding
Primary Contact: Vikki Zale, City of Los Angeles Department of Public Works

The Penmar Park Stormwater Capture and Use Project is an example of a subregional capture
and use project, and shows how parks provide good opportunities for integration of stormwater
capture and use. The project is located at Penmar Park, 1216 E Rose Ave, Venice, CA. In
2008, the Penmar Park Water Quality Improvement Project was split into two phases to
accelerate compliance with the wet weather bacteria total maximum daily load (TMDL). Phase |
of the project diverts stormwater and urban runoff to a detention tank and then conveyed to the
Hyperion Water Reclamation Plant for treatment until Phase |l of the project is brought online.
Phase Il, the first facility of its kind in the City of Los Angeles, provides onsite treatment of the
diverted stormwater, and then distributes the treated stormwater to existing irrigation systems in
the park.

Construction of Phase | of the project was completed in 2013, and consisted of a diversion
structure in the county storm drain in Rose Avenue, a pump station, and a 2.75M gallon
detention tank located under the baseball diamond and field at Penmar Park. The total cost for
Phase | came in at $17.4 million. The project was funded by Proposition O and was allocated a
total funding amount in 2007 of $23.6 million. In a joint effort with the City of Santa Monica and
their 16th Street Watershed Runoff Use Project, the Penmar Project was also awarded a
Proposition 84 Grant by the State of California in the amount of $2.1m.

The primary purpose of the project was to assist the City of Los Angeles in meeting the wet
weather bacteria TMDL for the Santa Monica Bay beaches. Stormwater and dry weather runoff
is captured and diverted from the 1,500-acre watershed. Phase Il of the project provides
capture and use of 108,000 galions. The project will treat the stormwater onsite to LA County
Department of Public Health standards for captured stormwater and use for irrigation. The water
will then be placed into an irrigation distribution system that will distribute the water to Penmar
Park, Penmar Golf Course (located across the street from the park), and to Santa Monica’s
Marine Park.

The barriers associated with and overcome by this project include:
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¢ Public Health Dept. requirements and guidance for use and treatment of captured
stormwater (regulatory)—Project meets LA County Department of Public Health
standards.

s Acceptance by the public at different scales (i.e neighborhood) for stormwater capture
and use projects— Qutreach for the project was performed for the project.

e Lack of financial mechanisms for agencies to combine resources—The City of Los
Angeles and the City of Santa Monica were able to combine two different grant funding
sources for the project.

e Centralized capture and use systems are difficult to implement due to cost and
availability of land—The system was integrated into an existing city park and so
acquisition of land was not needed.

Hansen Spreading Grounds

Project Sponsor: Los Angeles County Flood Control District and Los Angeles Department of
Water and Power

Primary Contact: Rafael Villegas, LADWP

The Hansen Spreading Grounds project is an example of a regional stormwater capture and
recharge project. It also illustrates how water districts and water providers are evaluating and
pursing regional stormwater capture and recharge projects.

The Hansen Spreading Grounds is a 156-acre parcel located at 10179 Glenoaks Blvd., Los
Angeles, CA 91352, adjacent to the Tujunga Wash Channel downstream from the Hansen Dam.
The project is utilized for capturing stormwater and recharging the groundwater basin for use by
the City of Los Angeles. The Los Angeles County Flood Control District and the City of Los
Angeles Department of Water and Power modernized the Hansen Spreading Grounds facility to
increase storage capacity; and therefore, improve groundwater recharge, flood protection, and
water quality. The other multiple benefits of the project include passive recreation and native
habitat improvements. The total cost of the project was $8.4 million.

The project has three phases including: 1) Phase 1A deepened and combined 20 existing
basins into 6 larger basins and was completed in 2009; 2) Phase 1B improved the intake
capacity by replacing a radial gate with a new rubber dam and telemetry system and was
completed in 2013; and 3) Phase 2 that will develop other compatible uses such as recreational
trails and native habitat for the community.

The multiple benefits of the project include the following:

e Storage capacity increased from 279 to 1,460 AF

e Increased in wetted perimeter from 95 to 104 acres

¢ Average capture and recharge of 14,000 AFY; an increase of 2,100 AFY
¢ Enhanced downstream flood protection and water quality
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¢ Open space and recreational attributes to better serve the needs of wildlife and the
community

e Phased approach to allow compatible uses to be integrated without compromising
groundwater recharge, flood control, and water quality functions

The barriers associated with and overcome by this project include:

e Lack of communication and collaboration among agencies on opportunities for
stormwater capture and use projects—~The Los Angeles County Flood Control District and
the City of Los Angeles Department of Water and Power were able to collaborate for the
project.

o Lack of state guidance for design/performance siting to ensure operation and protection
of groundwater resources—The project evaluated impacts to groundwater resources.

e Existing flood control detention basins discharge smaller flows which could be captured
and used or infiltrated—The project was an existing flood control basin.

e Lack of financial mechanisms for agencies to combine resources—The Los Angeles
County Flood Control District and the City of Los Angeles Department of Water and
Power were able to combine funding sources for the project.

e Centralized capture and use systems are difficult to implement due to cost and
availability of land—The system was integrated intoc property possessed by Los Angeles
County.

Elmer Avenue Stormwater Capture Project

Project Sponsor: Council for Watershed Health
Primary Contact: Rafael Villegas, LADWP

The Elmer Avenue Stormwater Capture Project, a good example of what can be done on a
neighborhood scale, provides a viable model of infiltration/recharge beneath a street that opens
up opportunities for similar projects on other streets. The project is located in Sun Valley, in the
northeast San Fernando Valley, on one block of ElImer Avenue between Stagg Street and
Keswick Street.

The Elmer Avenue Stormwater Capture Project integrated various stormwater capture BMPs in
the public right of way and on private property employing different strategies o provide multiple
benefits including reduced flooding, water quality improvement, and groundwater recharge. The
project included the construction of an infiltration gallery under Elmer Avenue that collects and
infiltrates stormwater and the installation of bioswales, distributed rainwater collection systems,
permeable pavement, and drought tolerant landscaping. Additionally, the street was repaired
because it was severely degraded by consistent flooding during storm events. Sidewalks, curbs,
gutters, and solar streetlights were also installed as the existing street lacked these features.

The project was completed in June of 2010 at a total cost of $2,837,452. The following were the
funding sources of the project:

B-4

ED_002551_00000721-00094



¢ California Department of Water Resources Prop 50 Grant—$859,952
e City of Los Angeles In-Kind Support—$522,500

¢ Federal Appropriations—$492,000

¢ Water Augmentation Partners Support—$510,000

e US Bureau of Reclamation Support—$153,000

¢ Los Angeles Department of Water and Power (LADWP)—$300,000

The project partners for the Elmer Avenue Stormwater Capture Project included:

¢ Council for Watershed Health

o Residents of Elmer Ave

¢ US Bureau of Reclamation

e Metropolitan Water District of Southern California

¢ Regional Water Quality Control Board, Los Angeles Region
e LADWP

The benefits of the project include:

o Annual recharge (in an average rainfall year) for the suite of projects is between 30 and
40 acre feet

e Captures stormwater and dry-weather runoff to reduce flooding

e Reduction of impermeable surfaces and increased groundwater recharge

 Monitoring of stormwater flow and water quality pre- and post-construction

e Participation from residents in maintaining the improvements

e Reconnection of the neighborhood to the natural hydrology of the Los Angeles River
Watershed

o Demonstrates multiple Low Impact Development (LID) strategies on both public and
private lands.

The barriers associated with and overcome by this project include:

¢ Lack of communication and collaboration among agencies on opportunities for
stormwater capture and use projects—All of the multiple project partners came together
to make this project occur.

s Lack of technical and policy guidance for range of retrofit options and new centralized
capture and use systems—The project evaluated a range of different stormwater retrofit
systems and developed a comprehensive muitiple-benefit system.

e Difficult to implement capture and use in ultra-urban settings due to competing uses for
right-of-way—The project integrated an infiltration gallery under the street as well as
other integrated systems.

o Roadway infrastructure can be challenging to integrate stormwater systems and
specifically capture and use systems—The project integrated an infiltration gallery under
the street overcoming utility conflicts and other constraints.

o Lack of financial mechanisms for agencies to combine resources—Multiple sources of
funding were used for the project.
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¢ Centralized capture and use systems difficult to implement due to cost and availability of
land—The project integrated an infiltration gallery under the street so land acquisition
was not needed.

Glassell Campus Stormwater LID Retrofit & Torrent Dry Well

Project Sponsor: Riverside County Flood Control and Water Conservation District, State Water
Board, and Santa Ana Watershed Project Authority

Primary Contact: Jian Peng, Orange County Public Works California

The Glassel Campus Stormwater LID Retrofit & Torrent Dry Well Project provides an example
of a campus level retrofit with integration of a Torrent drywell system. The County of Orange
has implemented a comprehensive LID retrofit of their Glassel Public Works campus. The 9.4-
acre Glassel Campus, owned by OC Public Works, was subdivided into 17 distinct drainage
areas intended to be managed independently. The site was designed to treat the runoff
generated by the 85" percentile rainfall event.

The different BMPs integrated into the project include:

e Bioretention systems

o Biofiltration planter boxes

s Bioswales

e Aboveground cistern

e Underground cistern

e Permeable pavement (concrete, asphalt, and pavers)
e Modular wetland

o Filterra

e  Maxwell Drywell

The total cost of the Glassel Campus Stormwater LID Retrofit & Torrent Dry Well Project was
$2.6 million and a portion of the funding was from a Proposition 84 Grant.

Benefits of the project include:

e Improves water quality within the Santa Ana River watershed by diverting 95% of
pollutants from entering the storm drain

¢ Captures and stores stormwater in cisterns for on-site landscape usage

e Promotes water infiltration to the ground, increasing drinking water supply

o Tests performance of permeable surfaces and drought-resistant plants

s Models the benefits of low impact development for a greener future

The barriers associated with and overcome by this project include:

e Public Health Department requirements and guidance for use and treatment of captured
stormwater—The project integrates treatment consistent with the Orange County
Department of Public Health guidance.
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¢ Lack of technical and policy guidance for range of retrofit options and new centralized
capture and use systems—The project evaluated a range of different stormwater retrofit
systems and developed a comprehensive multiple-benefit system.

s Difficult to implement capture and use in ultra-urban settings due to competing uses for
right-of-way—Project is evaluating BMPs that have applicability in ultra-urban areas
such as Maxwell Drywell, Filterra, and the modular wetland

s Lack of financial mechanisms for agencies to combine resources—Multiple sources of
funding were used for the project.

e Centralized capture and use systems are difficult to implement due to cost and
availability of land—Project integrated two capture and use systems on the campus.

e Lack of guidance to quantify all water and non-water benefits in a multiple-benefit project
to solicit additional funds—The project successfully identified the multiple benefits of the
project for the Prop 84 grant.

LADPW Stormwater Capture Master Plan

Project Sponsor: Los Angeles Department of Water and Power

Primary Contact: siormwalsrfdiadwn.com

The LADPW Stormwater Capture Master Plan? highlights a planning level project on a large
geographic scale for stormwater capture and use. The City of Los Angeles Department of
Water and Power (LADWP) developed the Stormwater Capture Master Plan in 2015. The plan
covers hydrologic areas within the city boundaries and all areas that drain to and through the
city boundaries. The plan recognizes that increasing stormwater capture will enable the city to
regulate and reduce its purchase of imported water and develop a more reliable water supply
portfolio. The plan includes an evaluation and characterization of the role that increased
centralized and distributed stormwater capture can play in the city’s water supply portfolio. The
plan includes the following:

¢ The long-term potential of stormwater to contribute to the City of Los Angeles’ water
supply

s Alternative projects and programs available to LADWP to increase stormwater capture
for water supply

e A range of project and program implementation rates at 5, 10, 15, and 20 years (in the
years 2020, 2025, 2030, and 2035)

» A range of stormwater capture targets based on the implementation rates at 5, 10, 15,
and 20 years

2 htros Mhweww Jadwo com/dadwo/facesadwn/aboutus/a-water/a-w-sourcesolfsuppiv/a-w-sos-
stormwatercapture? adictrlstate=rSovroBob 4% alrloop=358245210123180
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» An estimate of the value of stormwater that is captured for recharge and/or for direct
use, along with ancillary benefits

e Potential funding strategies that could be used for program and project implementation

¢ Animplementation strategy for LADWP to meet projected targets, including both guiding
principles and specific actions

The plan includes developing a comprehensive stormwater message including a public outreach
plan (POP) as one of the first deliverables of the plan. The plan also includes the following
sections:

e Introduction

¢ The Stormwater Message

e Background and Existing Conditions

¢ Implementation Scenarios

e Existing and Potential Stormwater Capture
e Stormwater Capture Alternatives

¢ Plan Implementation Timeline and Targets
e Implementation Strategy

¢ Conclusion

The barriers associated with and overcome by this project include:

e Lack of state regulations for design/performance siting to ensure operation and
protection of groundwater resources—The plan provides information on ground water
protection regulations.

e Lack of communication and collaboration among agencies (primarily municipalities and
water districts) on opportunities for stormwater capture and use projects—The plan
speaks to interagency collaboration.

e Lack of technical and policy guidance for the range of retrofit options and new
centralized capture and use systems—The plan provides guidance on retrofit options for
capture and use systems.

o Lack of integrated water management guidance on the optimal opportunities for
stormwater capture and use given the existence of recycled water and different
demands—The Plan speaks to integrated water management guidance.

e Acceptance by the public at different scales (i.e., neighborhood) for stormwater capture
and use projects—The Plan has a section focused on messaging about stormwater
capture and use to the public and stakeholders.

¢ Difficult to implement capture and use in ultra-urban settings due to competing uses for
right-of-way—The plan provides some guidance on uitra-urban scenarios.

e Roadway infrastructure can be challenging to integrate stormwater systems and
specifically capture and use systems—The plan provides guidance of integrating
stormwater capture systems into roadways.

e Projects infeasible without augmentation from temporary funding sources (e.g., grants,
local bond measure)—Funding strategies are identified in the plan.
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Appendix C: Case Study Soliciiation
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